The phytochemistry of Kopsia arborea Blume has received considerable attention, which has resulted in the isolation of a number of new unusual indole alkaloids with intriguing structures. In this study, a new eburnane-type alkaloid, phutdonginin (1), together with eight known alkaloids: 19-OH-(-)eburnamonine (2), melodinine E (3), kopsinine (4), kopsilongine (5), kopsamine (6), (-)-methylenedioxy-11,12-kopsinaline (7), decarbomethoxykopsiline (8), and vincadifformine (9), were isolated from the twigs of K. arborea. Their structures were characterized extensively by 1D and 2D NMR spectroscopy and HR-ESI-MS. All compounds were submitted to TLC screening for acetylcholinesterase inhibitory activities. Only kopsamine and decarbomethoxykopsiline showed AChE inhibition with MIR values of 12.5 and 6.25 μg, respectively, compared with galanthamine (positive control, 0.004 μg). In addition, compounds 1 and 2 inhibited moderate antibacterial activity against E. coli TISTR 780 with the MIC value of 32 µg/mL.
The twigs of K. arborea Blume were extracted with MeOH and partitioned between EtOAc and 1% HCl. The aqueous layer was adjusted to pH 8−9 with saturated NH 3 , and the water soluble materials were extracted with EtOAc. The EtOAc soluble material was purified by silica gel column chromatography to give a new alkaloidal compound (1) , in addition to eight known alkaloids: 19-OH-(-)-eburnamonine (2) [13] , melodinine E (3) [14] , kopsinine (4) [15] , kopsilongine (5) [16] , kopsamine (6) [16, 17] , (-)-methylenedioxy-11,12-kopsinaline (7) [17] , decarbomethoxykopsiline (8) [15] , and vincadifformine (9) [18] (Figure 1 ).
Compound 1 was obtained as a light yellow viscous oil. The UV-Vis spectrum showed absorption bands at  max 210, 234, 270 and 294 nm typical of an indole chromophore [13, 15] , while the IR spectrum showed stretching bands at 3378 and 1705 cm -1 , corresponding to hydroxy and amide carbonyl functionalities. Its mass spectrum showed a [M+H] + ion at m/z 309.1609, corresponding to the formula C 19 H 21 N 2 O 2 by HR-ESI-MS, which is also in agreement with the observation of 19 signals (one methyl, four methylenes, eight methines, and six quaternary carbons) in the 13 C NMR spectrum. The quaternary carbon resonance at δ C 165.3 was consistent with the presence of an amide carbonyl group [19] .
The 1 H NMR spectrum (Table 1) (Figure 2 ), indicating the partial structure CH 2 CHCH, which was assigned to the C(3)-C(14)-C(15) fragment. The 1 H-1 H COSY experiment also showed the presence of CH 2 -CH 2 and CH 3 -CH fragments, which were assigned to the C(5)-C(6), and C(18)-C(19) fragments, respectively, of an eburnan-type molecule [13, 19] . Furthermore, the signals at δ H 2.79 and 2.72 (each 1H, d, J = 16.4 Hz) in the 1 H NMR spectrum connected to a carbon resonance at δ C 41.9 in the HMQC experiment, indicating the presence of a methylene that was adjacent to the carbonyl group. A comparison between the 1 H and 13 C NMR spectral data of compound 1 and 19-OH-(-)-eburnamonine (2) [13] ). The structure of 1 was, therefore, assigned and named as phutdonginin. The complete assignments of the NMR spectral data of compound 1 are shown in Table 1 .
All isolated compounds were screened for their AChE inhibitory activity, using a bioautographic TLC assay and antibacterial activities against Gram-positive (S. epidermidis and M. luteus) and Gram-negative (E. coli TISTR 780 and S. typhimurium TISTR 291) bacteria. The minimum inhibitory requirements of 6 and 8, required for AChE inhibition, were 12.5 and 6.25 μg, respectively, compared with galanthamine (positive control, 0.004 μg). In addition, compounds 6 and 8 also showed weak AChE inhibition of 23.3% and 45.7% at 1 mM in a microplate test. Additionally, compounds 1 and 2 exhibited moderate antibacterial activity against E. coli TISTR 780 with a MIC value of 32 µg/mL, whereas all compounds displayed weak activity against all four strains with MIC values ranging from 64-128 µg/mL.
Experimental

General:
The specific rotation ([α] D ) values were determined with a Bellingham & Stanley ADP400 polarimeter, the UV spectra with a PerkinElmer UV-Vis spectrophotometer, and the IR spectra with a PerkinElmer FTS FT-IR spectrophotometer. The NMR spectra were recorded using 400 Bruker FTNMR Ultra Shield and 500 MHz Varian Unity Inova spectrometers. Chemical shifts are reported in parts per million (δ) in CDCl 3 with TMS as an internal reference. The TOFMS data were obtained from Micromass LCT and MAT 95 XL mass spectrometers. Quick column chromatography (QCC) and column chromatography (CC) were carried out on silica gel 60 F 254 (Merck) and silica gel 100 (Merck), respectively. Precoated plates of silica gel 60 F 254 were used for analytical purposes. 
Extraction and isolation:
Extraction of the ground twigs (5.7 kg) was carried out in the usual manner by partitioning the concentrated MeOH extract with dilute acid, as described in detail elsewhere [12] . The alkaloidal extract (8.3 g) was subjected to silica gel QCC eluting with hexanes-EtOAc-MeOH (1:0:0 to 0:0:1, v/v) to give 12 fractions (A-L). Fraction B (281.0 mg) was further purified by silica gel CC with acetone-hexanes (1:4, v/v, NH 3 -saturated) to afford eight sub-fractions (B1-B8). Sub-fraction B3 (34.5 mg) was isolated by CC eluting with EtOAc-hexanes (1:9, v/v) to give 9 (26.3 mg). Compound 1 (12.9 mg) was obtained from sub-fraction B5 (92.4 mg) by CC eluting with acetone-CH 2 Cl 2 (3:17, v/v, NH 3 -saturated), while compound 8 (3.6 mg) was isolated from sub-fraction B6 (62.4 mg) by CC with acetone-hexanes (1:4, v/v). Fractions D (1.6 g) and E (217.0 mg) were subjected to CC eluting with acetone-CH 2 Cl 2 (1:4, v/v, NH 3 -saturated) to give compounds 3 (2.5 mg), 4 (11.6 mg) and 5 (5.6 mg), respectively. Fraction G (2.8 g) was purified by CC with hexanes and increasing polarity with acetone (NH 3saturated) to provide 5 sub-fractions (G1-G5). Sub-fraction G3 (83.4 mg) was isolated by CC using acetone-hexanes (3:7, v/v, NH 3 -saturated), followed by Sephadex LH-20 with MeOH to give compound 2 (3.0 mg). Compound 6 (21.7 mg) was obtained from fraction I (3.9 g) by CC eluting with MeOH-CH 2 Cl 2 (1:49, v/v), followed by CC with acetone-hexanes (1:4, v/v). Fraction J (1.4 g) was separated by Sephadex LH-20 with MeOH-CH 2 Cl 2 (1:1, v/v), followed by CC with MeOH -CH 2 Cl 2 (1:49, v/v, NH 3 -saturated) to give compound 7 (3.2 mg).
Phutdonginin (1) Light yellow viscous oil.
[α] D 23.8 : -26.8 (c 0.01, MeOH).
